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@ Collapsibie folding bicycle assembly. 



® A collapsible/folding bicycle construction has the 
mainframe mechanism (14a, 14b). handlebars (7) 
and foot pedals {24a, 24b) all collapsible. The main- 
frame mechanism comprises a front main frame 
(14a) and a rear main frame (I4b) connected by 
means of a fastening means to make the mainframe 
mechanism foldable. thus allowing minimal space 
consumption and enabling easy transportation, han- 
dling and storage. 
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COLLAPSIBLE FOLC 

This invention relates to a new collapsible fold- 
ing bicycle assembly. 

Bicycles are one of the oldest and most eco- 
nomical means of transportation. The appearance 
of the bicycle may change from time to time, but 
there has been no revolutionary breakthrough in its 
basic structure. There must be a main frame, ped- 
als, two wheels, etc, for a bicycle to function. 
Human energy (peddling) must be used to rotate 
the two wheels. Therefore, bicycles are also fre- 
quently used as an outdoor sports activity. More 
particularly in recent years, in addition to its tradi- 
tional role of a kind of transportation vehicles, bicy- 
cle has become one of the hot outdoor sports 
means. 

Although traditional bicycles are rather light- 
weight, owing to their bulkiness. they cannot be 
easily stored and transported. When they are car- 
ried, exported, and transported for a long distance, 
freight charges often represent a very high percent- 
age of the relocation costs. The present invention 
overcomes some of these disadvantages. The in- 
vention contemplates a collapsible/folding bicycle 
that minimizes storage space, and enables trans- 
portation and handling to be easier and simpler. 

The invention is a new design for a folding 
bicycle. To allow folding, some parts are hinged 
together. The main frame of the bicycle has several 
hinges at different folding points. The main frame 
has pivot connections with the handlebars, stem of 
the seat, and reinforcement rods, to permit the 
bicycle to be easily and quickly folded into a 
compact package, the specially designed main 
frame allows the folding-up operation become more 
easier and makes the structure more practical for a 
safety driving. 

Figure 1 Is an exploded view of a bicycle 
embodying the invention. 

Figure 1-1 is a side elevational view of the 
Rg. 1 bicycle. 

Figure 2 is a fragmentary view of a handle- 
bar used in the Fig. 1 bicycle. 

Figure 2-1 is a schematic drawing illustrating 
the structure of the locking ring of the handlebar. 

Figure 2-2 is a schematic drawing illustrating 
the structure of the handlebar after folding. 

Figure 3 is a side elevational view of the Rg. 
1 bicycle after folding. 

Figure 4 is a front perspective view of a foot 
pedal used in the Rg, 1 bicycle. 

Rgure 4-1 is a rear perspective view of the 
foot pedal in a folded condition. 

Figure 5 is a schematic drawing illustrating 
the folding structure of an elongated main frame 
mechanism used in the Fig. 1 bicycle during fold- 
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ing process. 

Rgure 5-1 illustrates the structure of the 
retainer mechanism to connect the front main 
frame and the rear main frame of the elongated 
5 main frame mechanism of Fig. 5. 

Fig. 6 shows the structure of the retainer 
means and the forked joint of the present invention: 

Fig. 7 shows an alternatively sleeve for the 
sprocket shaft of the present invention: 
70 Fig. 7-1 shows a folding condition according 

to Fig. 7: and 

Fig. 7-2 shows the connection of the second 
U-shaped member to the rear main frame accord- 
ing to Fig. 7. 

75 A bicycle constructed according to the present 
invention has a foldable structure to minimize stor- 
age space and to enable transportation and han- 
dling to be easier and simpler. 

The US Patent No. 4.202,561 discloses a col- 

20 lapsible bicycle of which the folding structure of the 
. handlebars and the main frame is quite different 
from the present invention. The US Patent Nos. 
3.979,136 and 4,460, 192 are also related to a 
collapsible bicycle. However, in these cited patents. 

25 the operation of the bicycles disclosed is still not 
convenient, and more particularly after folding, the 
size of the bicycles is not minimized. 

Rgures 1 and 1-1 show a bicycle assembly in 
which a front wheel axle 2 of a front wheel 1 . is 

30 used for mounting the front wheel onto a front fork 
3, at slots 4A or slots 4B, depending on the outside 
diameter of the front wheel. An upper post portion 
of the front fork 3 extends through a goose neck 
tube 5 for connection to the handlebars 7. These 

35 are collapsible folding handlebars refer to Fig. 2 for 
structural details. Each handlebar 7 is inserted into 
a C- shaped clevis 8 and locked into position by a 
locking ring 9 (refer to Figure 2-1). Between the 
outer diameter 9A and inner diameter 9B of each 

40 locking ring, there is a machined groove 10. When 
assembling the locking ring 9 to the C-shaped 
clevis 8, the clevis 8 fits into this machined groove 
10, When folding the handlebars refer to Rg. 2. 
each locking ring 9 is lifted to enable the handlebar 

45 7 to come out of the C-shaped clevis 8 and fold 
downwards, using a connecting pin 1 1 as a swivel- 
ing point, to form into a collapsed structure as 
shown in Rg. 2-2. 

Referring again to Rg. 1. on the top and bot- 

50 torn ends of the goose neck tube 5 there are two 
clamps, i.e. a top clamp 6b and a bottom clamp 6a. 
The bottom clamp 6a has a locking pin 12 that 
pivotally connects the goose neck tube 5 to a front 
main frame 14a. The upper clamp 6b has an iden- 
tical pin 13 that pivotably connects to the support- 
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ing arms 15. The other ends of these supporting 
arms 15 are pivotably joined to two seat reinforce- 
ment rods 16 to further connect to a seat 17. The 
seat 17 has a slanted seat stem 18 that is inserted 
into a pipe 20 thus enabling adjustment of the seat 
17 to a desired height. The seat is locked into 
position by an adjusting knob 19. The whole seat 
assembly is supported by a main seat support bar 
21 and the two seat reinforcement rods 16. The 
main seat support bar 21 and the two seat re- 
inforcement rods 1 6 are pivotably connected to the 
front main frame 14a at points A and 8. At the front 
of a rear main frame 14b is a sleeve 22 that 
supports a rotary sprocket shaft 22a, The front 
sprocket 23 and foot pedal assemblies 24a and 
24b are ail mounted onto this shaft. Parallel to the 
front sprocket is a rear sprocket 25 which is driven 
by the front sprocket 23 and is assembled to the 
rear wheel 26 and locked onto the rear end of the 
rear main frame 14b by the rear wheel axle 27. The 
front main frame 14a and the rear main frame 14b 
are pivotably connected together by means of an 
upper rotary shaft 14 and a bottom retainer means. 
A fork rod 50 is pivotably attached to the rear main 
frame 14b at the bottom for supporting the bicycle 
when it is stopped. When the fork rod 50 is bent 
downward to a vertical position for supporting the 
bicycle, the bottom retainer means is driven to 
break away from its position such that the front 
main frame 14a and the rear main frame 14b are 
released from the constraint of the bottom retainer 
means and become pivotable to fold up against the 
upper rotary shaft 14. The foot pedal assemblies 
24a and 24b are aiso collapsible by folding up to a 
vertical position to minimize the storage space. The 
collapsed structure of the bicycle is as shown in 
Fig. 3. 

Figs 4 and 4*1 shown construction details of 
each foot pedal 24a or 24b. The foot pedal 24a is 
pivotably locked by a bolt 30 onto a vertical back- 
ing plate 31. This backing plate is connected to a 
crank 35 by a bearing 32 and a shaft 33. The 
backing, plate 31 is allowed to rotate due to this 
bearing 32. Because the. foot pedal 24a has a 
notch 34 and the bolt 30 fonns a transverse swing 
axis such that the foot pedal 24a Is allowed to fold 
upwards as shown in Fig. 4-1. The foot pedal 24a 
uses the backing plate 31 as a pendulum type 
support: the backing plate 31 relies on the connect- 
ing shaft 33 as a support point. Because this sup- 
port point position of the shaft 33 is located at the 
upper end of backing plate 31 the backing plate 
has a relatively low center of gravity. Because the 
pedal has a "(^" shaped configuration, it can 
always maintain a horizontal position, as in Fig. 4, 
and cannot flip over due to imbalance. 

Please refer to Figs. 1 and 3 again for the 
collapsible structure of the main frame mechanism. 



When In expanded condition as shown in Fig. 1, 
the front main frame 14a and the rear main frame 
14b are coupled by means of the rotary shaft 14 
and the bottom retainer means to form into a. 

5 unitary main frame mechanism to properly function 
as in regular bicycle assemblies. Before attempting 
to fold the mechanism, it is first necessary to turn 
down the fork stand 50 into vertical position refer to 
Fig. 5 to let the horizontal top surface 50a of the 

10 fork stand 50 push a forked joint 51 upward. By 
means of pulling the handlebars backward to let 
the pulling force be applied on the front main frame 
1 4a, the retainer means 52 which locks up with the 
forked joint 51 is thus driven to break away from 

16 the forked joint 51 along a notch 508 on the hori- 
zontal top surface 50a, such that the main frame 
mechanism becomes foldable. When to set the 
folded main frame mechanism into a working posi- 
tion, it is to press down the front main frame 14a to 

20 allow the retainer means 52 pass through the notch 
50 b of the top surface 50a of the fork stand 50 
and get into the right position for connection. As 
soon as the fork stand 50 is pulled up, the forked 
joint 61 is immediately driven to lock up with the 

25 retainer means 52 refer to Rg. 5-1. The retainer 
means 52 and the forked joint 50 form a fastening 
device to further match with the rotary shaft 14 to 
allow the front main frame I4a and the rear main 
frame I4b be coupled into a unitary main frame 

30 mechanism. Figure 6 shows the structure of the 
retainer means 52 and the forked joint 51. The 
forked joint is set in a casing 53 forced by a spring 
54, of which the front fork end forms into two 
protruding blocks 51a and 51b to define a slot 

35 therebetween, with a slant 51c disposed at the 
bottom. The retainer means 52 is an elongated rod 
having a biased front end to form a hook rod 52a. 
When the retainer means 52 and the forked joint 51 
are connected, the hook rod 52a of the retainer 

40 means 52 locks up with the slant 5tc of the forked 
joint. By means of the push force from the spring 
54, the hook rod 52a and the slant 51c are firmly 
retained together. When to fold up the main frame 
mechanism, the two protruding blocks 51a and 51b 

4S are pushed upward by the top surface 50a of the 
fork stand 50, such that the retainer means 52 
breaks away from the slant 51c of the forked joint 
51. 

Now referring to Fig. 7, another embodiment of 
50 the present Invention is shown, one end of the 
sleeve 22 of Fig. 1 is alternatively supported by a 
supporting member 62 pivoted to a first U-shaped 
member 61 two protruding blocks of which secured 
to the rear main frame I4b. Similarly, the other end 
55 of the sleeve 22 is pivoted to a first rod member 63 
which is connected to second rod member 64 
pivoted to the seat support bar 21 . 

Furthermore, the seat support bar 21 is simi- 
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larty pivoted to a second U-shaped member 60 
which is secured to the rear main frame 14b as 
shown in Fig. 7-2. According to the above arrange- 
ment, when the main frames 14a, 14b of the bicy- 
cle are extendedly stretched, the sleeve 22 will be 
stably located on the rear main frame 14b to as- 
sure the safety. While when the bicycle is folded 
up as shown in Fig. 7-1 , because of the variation of 
the distance between the seat support bar 21 and 
front" main frame 14a, the sleeve 22 will be lifted 
upward to further reduce the volume of the folded 
up bicycle. 

In general, the present invention is to provide 
such a collapsible folding bicycle assembly having 
numerous features, each tends to make the struc- 
ture more practical and easy to be folded into a 
compact package to reduce the storage size. 



Ctaims 

1 . A folding bicycle comprising: 

- a front steering assembly comprising a front tube 
5. a front fork 3. and foldable handle bars 7, said 
front tube 5 being mounted on said front fork 3, 
said front fork 3 comprising bottom slots for mount- 
ing thereon of a front wheel 1, said front tube 5 
comprising an upper clamp 6a and a bottom clamp 
6b, said foldable handle bars 7 being mounted on 
said front tube 5. said foldable handle bars 7 each 
being inserted into a C-shaped clevis 8 and locked 
into position by a locking ring 9. said locking ring 9 
being comprised of an outer diameter 9a and an 
inner diameter 9b with a machined groove 10 
made therebetween, whereby, when assembling 
said locking ring 9 to said C-shaped clevis 8, said 
clevis 8 fits into said machined groove 10. and 
when folding said handlebars, said locking ring 9 
being lifted to enable said handlebars 7 to come 
out of said C-shaped clevis 8 and fold downwards, 
using a connecting pin 11 as a swiveling point, to 
form into a collapsed structure; 

- a front main frame 14a connected with bottom 
clamp 6a said front tube 5 at the front by means of 
a locking pin 1 2, comprising a retainer means 52 at 
the rear bottom end; 

• a rear main frame I4b connected with said front 
main frame 14a at the front by means of rotary 
shaft 14, being mounted on a rear wheel at the 
back side, comprising a forked joint 51 at the front 
bottom end to match with said retainer means 52 
of said front main frame 14a for fixation; 

- a seat assembly comprised of a seat 17. a main 
seat support bar 21. two seat reinforcement rods 
16, and front support arms 15, said seat assembly 
being supported by said main seat support bar 21 , 
said mean seat support bar 21 being to support 
said seat assembly with one end and being 



pivotably connected to said front main frame i4a at 
a bearing point A. said two seat reinforcement rods 
16 being to reinforce said main seat support bar 21 
to support said seat 17 with the other ends of said 

5 two seat reinforcement rods 16 been pivotably con- 
nected to said front main frame 1 4a at a bearing 
point 8, said supporting arms 15 being pivotably 
connected to said upper clamp 6b of said front 
tube 5 at one end and being pivotably joined to 

10 said two seat reinforcement rods 16 at the other 
end to further connect to said seat; 
- a fork stand 50 comprising a horizontal top sur- 
face 50a, whereby when said • fork stand 50 is 
vertically turned down, said top surface 50a forces 

75 said retainer means 52 of said rear main frame 14b 
to break away from said forked joint for proceeding 
with folding process; 

-a foldable foot pedal assembly comprised of two 
foldable foot pedals 24a and 24b, a sleeve 22 and 

20 a rotary sprocket shaft 22a, said sleeve 22 being 
fixed mounted onto the top surface of said rear 
main frarne 14b at a suitable position, said rotary 
sprocket shaft 22a being inserted through said 
sleeve 22 to connect said two foldable foot pedals 

25 24a and 24b onto said rotary sprocket shaft 22a. 

2. The folding bicycle of claim 1 wherein said 
forked joint 51 of said rear main frame 14b is set in 
a casing 53 and forced by a spring 54, comprising 
a front fork end to form into two protruding blocks 

30 51a and 51b to define a slot 5 therebetween, with a 
slant 51c disposed at the bottom; said retainer 
means 52 of said front main frame 14a being an 
elongated rod having a biased front end to form a 
hook rod 52a to match with said slang 51 c for 

35 connection. 

3. The folding bicycle of claim 1 wherein said 
foldable foot pedals each comprise a bolt 30, a 
backing plate 31. a pedal 24a or 24b, and a crank 
35. said pedal 24a or 24b being pivotably locked 

40 by said bolt 30 onto said backing plate 31. said 
backing plate 31 being connected to said crank 35 
by a bearing 32 and a shaft 33. said pedal 24a or 
24b comprising a notch 34 to permit said pedal 
24a or 24b to fold upwards along the axial direction 

45 of said bolt 30. 

4. The folding bicycle of claim 1 wherein the 
connection of said sleeve to the rear main frame 
employs a retractable connection structure includ- 
ing a supporting member 62 supporting said sleeve 

50 22. and a first U-shaped member 61 pivoted there- 
to and secured to said rear main frame, and a first 
rod member 63 pivoted to said sleeve 22 . a 
second rod member 64 connected to said first rod 
member 63 and pivoted to said seat support bar 

55 21 , and a second U-shaped member 60 pivoted to 
said seat support bar 21 and secured to said rear 
main frame whereby when the bicycle is exten- 
dedly stretched, said sleeve 22 is just stably lo- 
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cated on said rear main frame 14b, while when the 
bicycle is folded up. said sleeve 22 is lifted upward 
to further reduce the volume of the folded up 

bicycle. 

5. The folding bicycle of claim 1 , wherein said 5 
sleeve 2 is directly secured to said rear main 
frame. 

6. The folding bicycle of claim 3 wherein said 
backing plate 31 has a "Ch" shaped configuration. 

said bolt 30 being transversely inserted into said io 
backing plate 31 above the center of gravity to let 
the associated pedal be always maintained at a 
horizontal position. 
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